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(57) Abstract: 



PROBLEM TO BE SOLVED: To measure the phase 
difference by a translucent phase shift film in an 
exposure mask with good accuracy. 

SOLUTION: In the phase inspecting method of an 
exposure mask to measure the phase shift by a 
translucent phase shift film formed in an exposure mask, 
a first pattern group 101 and a second pattern group 102 
described below are used. The first pattern group 101 
consists of a periodical line (nonaperture)/space 
(aperture) pattern with 1 ratio of aperture 
width/distance between apertures, while the second 
pattern group 102 consists of a line/space periodical 
pattern with <1 ratio of aperture width/distance between 
apertures. An optical image of each pattern group is 
focused on a measuring ptane through a projection 
exposure optical system, and plural optical images are 
obtd. by varying the position of the measuring plane 
along the optical axial (Z). From the plural optical 
images, difference in the focal points between the first 
and second pattern groups 101, 102 is calculated from 
plural optical images, and then the phase difference by 
the translucent phase shift film 112 is calculated from 
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• 3*. )t**S«J£iiiS*|* (Z) #fijfc*flsa-a~t 

*»j«»u 6* lR^jB 2 ©/t^-> 

©101,102 ©&»/iMM©!l*jrtHU ft£ffiB©gd> 



M 



1 1 1 
^ 1 1 

s M 
Ms 



1 ' 

M*fftt*©«ll] 

i ] nxm 7 n^mmim ->7 
a3tnt»iaanfc5'f > mmam /x-<-x m 

□ SB) ©jaj$/^->^b&3^1©M?->ft£:, ¥ 
A7 - 6 ft: 3 §1 2 ©A? - >S¥ t K 

^fg^fta-tt-sifii:, ME%¥ft*ffiEM£s&e io 
%M (z) ^fc«fcs-a-T«»»»-r4iat. me 

t . flOBftlti S nfcttjftffiB©** S fflE^aHffiffi •> 
[M&S2] B3fcJ8vx*C»rt3ftfc¥a«tt«->7 

*awtt*->7 h«nc»j«an. Haa/nnffiMENi 20 

jJ»HKlT»*7'f > (#«■□«) (DID 

**«*tS»a**l8t. ffiE3fc¥B*fl(IE*Jfciif£ 
KM (Z) *fiHcSEftS-&T*ft*Sr«XSt. ME 

*»anfctt*©3fc*«w»&jfs 1 ©/^->»©«fcj«(t 

B£8 2©/^->B©fcj&ttBfc©S*JWH-rsia 30 
t. jWE*tBSnfcfl^ffi«©M*>6l»EJ| i aWffi«-> 

£T38ftfflTX 7 ©fiffl<ftSE*tt. 

hJRCJ:«ffi«-fn€M3£-r*fc»©«*fflT^^©tt 

¥2iwKrticffi^$nfem 2 ©ms:x^-x/^-> t 
£&gftft^£^LT«£®±K£*©x^-x/i7 40 
SBfft3t* (z> ^wtaEflsa-B-TttRiRff-raia 

t, (WE*#Stifcttft©3t*ft*>6»l©X^-X/T 

7->©ft£^«t£2©X^-X^7->©iu£<£© 

i©««narsia£. <»fi*fflsftfc*£ttfi©* 

*» 6 ME^aWtttt -> 7 hKfc J: Stt«g**tH*-*I 

St £ £t£t8<!:T£®7tfflTX 7©ftffl&lE# 

ft. 

Hanfc»#*»5&D. MEttl9fc**«fl'UTl»EH 50 
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JBffl±Kcn6©3t*«*IS«S*4iaft. »1©/* 

7->#XteX^-X/1*->£MS2©/t:*->ftX|;t 
X*-yW£->©&*©»)WI»Evhy ^XttfcKB 

gasanfec ££ft&£T*w#jii 1 ~ 3 ©wf n^ic 
E«©H3ttffl vx 7 ©fflffi&£#&. 

jg^mic^fijcsn^^'f > (#natt) /x^-x <n 

□ SR) ©«J«^^->*>6JSt«»l©/^->»i, * 
SWSffl->7 M*fc»lS3*lfc5-f >/x^-x©^«s 
/t 9 - >fr i U 2 ©A* - >» t L . 
JBl©/t^->»t»2©/^->»*Hft««ttE»lcn 

£ <t <h f * S3tffl v X 7 . 

[is*«6] #awtt«->7h/t*->*#-r*«#JB 

3jtKKiT*«5-f > (*naa) /x^-x (no 
a) ©wa/t*->a»s&**i ©/**-->*£. *s 
9na«->7 hmzm&zn. mam/ma fflsim»ifii 

J; t) /hS^7-f >/X^— X©««8A^— >*»6ft5?B 
2©/^->».!:£*fi§U 

Sg 1 ©/^^->P<t® 2 ©/^->P*^ffl^SB#tH 

c t tr *«3Wfl vx 7 . 

j^j&rtctitafcsnfcSfS 1 ©ffl3i:x^-x/t^->t. 
*mwm\*i \z®i8.2ntc$& 2 ©a4xi-x/^->e 

^l©X^-X/1^->tM2©X^-X/-?^->^{4 
[ft9J©ff4nttM9!) 

[0001] 

XetC*5tt5 U V 7" 7 7 W $ftZR9t&mz&t> 
0, Wt*aW©tt«->7 hP«:ffl^AcSJtfflVX7© 
teffi^iE^St. •E-ni;:fflV>£.n5gftffl-7X7lcMT 
5. 

[0 0 0 2] 

[«*©tt«j *»#* ; F©iMiflEft*»*'«'yy^ 

4. tie*. c©a©*«fl:»4«3t*B©««ft<fc&tft 
©JHW*©«aft©*ttt#UTV»fc*«. ifi¥TJiS7t 

m vx 7 i (*»c43 ftMfls * i*a»!te a nt 
X7^feif ens. 

[0 0 0 3] &ffl^7 hTX7.hH. VX7^ffljf-r5 



3 ^J^^ 

dco^Stt. ¥3913 ({iffi->7hffil) tins 

[0 0 0 4] f-a«fiy7 h/t^->Tli 10 

Rtt"r*HPtti©ffitt«a«l 8 0flETfc^«S, MA 

s?a£©&T©#ft e r*-;^^ - > icsj^t 7 * -# 

[0 0 0 5] *S9Iffi«->7 FBlTtt. fifflM»fliStca 

asoMUfeiMrcfcafc*, *ofit«*tti'j^ 
7* h 'j-^icjconoiaw* • natnuk - mm (mm 
*»«i*fci4#tttt«-Tit«-r*ct'b?r*) 20 
cn&©«*» s^a^ftfrTttwc-r* - t-cnt>n 

[0006] -vfriS^Ttt. ttffiSS«ia»«-wr*#3* 

J*«aB63ttT€rTV>*. «r«¥4-l 4 6 4 3 

«U 3fcl*#fflKiJr«*#ftUfcttBT*»tt-#«* 
WO-tft-ttieDJtBKlSUfcJB 1 • JB 2 ©If «t £&tB 
U Jgl©tt$<hMS2©i»&<h©Jtlc*^Tftffl->7 

*©&»8& • #«E*ffi$aau^offi«ii«fftii-r« 30 

[0 0 0 7] Sfc, 4WP4- 1 5 1 6 6 2&«Tte. 
tt««a*«J^fa©ftfc* 23fc*fc#B^*«H*r# 

m^mt, cnssfc^BBtaatt-**--©^^ 

>-y-l^>X«i:. *M^U>X£&i3Lfc2ft]K£B*§£ 
S**ttH*rlS^at. 2#3fc©&*g;££^{fc;*-t*S 

t3>x>-y-i^>x*©ii/saait*«aw»t*t«ffl« 
tttB&n£&B£ii£u ^n^fflv^. wjssufc/** 40 

->^©&ffi®^tc*tj£1-5g|5^©T«^^m/hX 
tt»*iiS:5t€r©3t3lE©ffiffilS©ll»«*»6fi«IH* 

[0 0 0 8] 4$B3¥4- 1 8 12 5 l&ffiTtt. 

jSi@-r^7t©^5. 0*B»3ti±lJfcia«f3t£W©Jt 

saE3t-rst*t± 1 *Hrr*©^-rn*»-**a3tKi 
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[0009] b^L7i/!>^. d©a©iatsiwiffit*-p 

Ttt*©.k5&ffilHa<*t>fc. ft*©X'J7"7;< 

ffi«*»B*«»6n6. us»u Krta5r7c^j&fiK©s 

Tr©*«a*f*©ift«B*«**Kft*J:5fcW«*nfc 
■t. 2H*£B«a©«. &m\z&mutfomm-i£T 
a®nafl©®*^ic*^Ttt. »&n*3fc*j£ 

[0 0 10] 4#0fl¥4 - 1 4 6 4 3 7*t&«©7j 

an. »«-r«awnp»©tt**xat*A.fcU'«> 

©^-n-enicjttiK-r * •!i*»*©7 f 7 * -* x car 
*ffl«ft©*fl:Ttt«aft«Dia-r3j«. *awtt«S'7 

*^fc»LT«fl:-r**»©©. »«-r*Ho«K»i6'r 

■5«5W«»*©ffl«]t©*fl;tt4i;-fSKl fctt*. £ 
©fc». **i*T*awtt*>'7MR©(t«ll*BBfr 

[0 0 1 1] 1#ll¥4- 1 5 1 6 6 2#&?BT 

tt. BIgB%$a%#ffl©ftft3 2%*lc^rsttH 

©IB«ft8Ett*©*««Hr». *aWft«->7H*T«lJ« 

>t»r *j»*jj«*e < . *fctt«a©*B«««»K* 

[0 0 12] ifc. 4#B8¥4- 1 8 12 5 l&$BTtt. 

-#tT#b}gj*3nfc«©gffia»s&ffiH£gai-r* 
x ^-x ©sijg ic \tmm * n . 

[0 0 13] 

mmafiM&\sJ:5tT*mm ^©.tifc. ¥a$& 
«tt«tt©affltjijft*«*o. *aw&«->7 hat j: 
[0014] *5fiwu. ±B*«*#auTfeanfc"b 

©T. *©a«tr*£c:3tt. JftMHfrlflS'T" MBfc 
J;SfttBg£*i?3?&< MS? « C £©T£Sltftffl-7X 
*©tt**«E#ftfcffi(l«--5 *&. **W 

©fi!!©BWtt, ¥m.wim->y bm\z.£z&mm<DM%. 

[0 0 15] 



( 4 ) 

5 

pt. *awtt«->7MHc»i«anfc5'f>/x'<- 

l»B3fctt¥*S^UT»£K±K:;:ttS©3fc*«£li 10 
•5-&*lSt. ffi£%¥tt£flMBill£i5&%tt (Z) 

j5»6» 1 ©/^->S©j&i*(l£B£»2 ©/t*->»© 
[0 0 16] .Sfc. *&9J (M^2) Ji. ®7fcfflTX 

I«tt»i'7Hl:»«sn. BPtt/HPOIwei*** 20 
K«lT**5-f> (#BP*> /X^-X (BP SB) 

«->7HiK»j«*n. np«/waawiireii34«i «ttJ 

V»7-f >/X^-X©Jf ja/^->;&> <=>&5?g 2 © 

sn^®*7t«i (z) ^fafcSfcsitiMHMrrsxs 

flMEBR©3fc¥Ba»SSS 1 ©/^->»©f6&ttfi 

[0 0 17] #329] (§8*313) K. fBftfflTX 

£T*fc»©Wfcflivx*©tt*fc«;frtfeK:43i»T. it 
*BtrtK*fiKSnfc»l©B[4X^-X/^->i:. * 

aw«rtc«dEanfcjB2©»icx^-x^3'->t* 

fflV». S«*3fcft¥#etfLTWJ£fi±fccn6©3fc* 

(z> *i^t*fl:s-iiiirftifti»-r*iet. mb«»© 
x^-x/^^->©i»jfifiBt©ii*j|cHi-r5xet. 

[0 0 18] JIIIT. *5S8©S*L-&»*J6**fcLT 

(1) m4x^-x/^->h. mpfl/mpannsiB 

2 5~0. 6 6©H^^^/cT^t. 

(2) HPeHi. flt%tt£A. flrftJHvXptfttftlX 

s«^©«C¥k:jb t> sn*3t*»©e^ffif*Mt:*t u 

T 50 
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0. 8A/M < L < 1. 2A/M 

(3) BftfflVX*fcMW3n53fc©HPftNA2fttf 
B3tvx^A^»tH*nfc3tS«OaUBPRNA 1 

«3tffl-7X^d<*loxS«^©BI5^t:fflv»6n5 
3t**©B3t«s*Mfc» bx-tn-fn 

0. 3M < N A 1 < 0. 5M 

0. 3NA1 < N A 2 < 0. 4NA1 

(4) ffli^®ttTh'J^XW»'3t^ffl88*«S$nfc8E 

#{§i£iSS{g!£-t£6Xg£, 8l©/t*->»XliX"<- 
X/^->«t^2©/^->»X«X^-XA^->© 
ft-frOBAtvhUfXttfcEfibfcJUMftaiSTRIWKUft 

(5) aH©^*->8 (XttX^-X/1^-» <h?fl 
2©/^^->Sf (XttX^-X/t^-» ©&*©j*J& 

^cHzt±, ^©^s©v>-rn^T^*^. 

(5-1) *a£W»©BH«3>h5Xha««*£ft** 

(5-2) Ef©SMI:^^T. flr^mwOtCjfU W 
OCifiLTiWl *fi : T?t^S©±PS Imax(Z)tT 
I© I min(Z) © Z C2t-T<&«3S«K::3V»T#ffl U 

© Z (C*5^-5±K I max (Z) £Tffi I min(Z) Srffi— ¥■ 
m (I-Zfffi) lcSSLTIiax(Z)i:TI8Iiin(Z)T 
H*nfclHW£f&*U ffieB*l*r?lBaz(Z)&Iiiii 

(z 1 ) ifcrawncttu iiozttt i at^n-wwr 

&ffl-e«fi££ftS!&3£©eaflJB&3R*. E3ftJg©Z©M 
*ffl**/hB©¥^B*> 6 »,6ftB F fcJHH*-*. 
(5-3) ttit©«3SSt-pt>T. »JrM^i*WOfc:*fU W 
0 V>Wmt LT + W1 SHF$-r3t^«©±(S Imax(Z)© 
#ft£TR I ©#»*&* ©Zfc#r*it3a§Efc 
•^TlTtHU #^©Z(C*5WS±IEIinax(Z)©^Sc£ 
TRliin(Z)»R*H— ¥Bi <I-Z¥H) »C«U&UT 
Imax(Z)©«»tT»Imin(Z)©»ftT?H*nfcffi«* 
ffr&U mHBffi^rtTIfflax(Z)©»Sct Imin(Z') ©*f 

ft£KHi$fc»u a^zHt i <*fc-tn-en^fTftja 

T#l*Sn£!|*£©G3a^£#«>, E3ft^©Z©ft^tt 
[0 0 19] #*iJI©*ftfflVX*©ttffiljaE#ft£MI 

fflx-#-5S7tfflTX7tt. K) ayiMifc»j*sftfc7 

-f> (#BflP&) /X^-X (BPSS) ©HM/t*-> 

1 ©/**->»£. ¥awMB->7hi8fc» 
issnfc^-f >/x^— x©^ffi^^->*>&&s®2 
©/**—>». (d) ^awtttts^HRfcflWtsn. 

■ P«/BP«WEB**HKlT»*9'f > (#BP 
SO /X<-X (BPO) 0W^->*^ft5ll 

o/^->tt, *awi«->7 hmzMtftzn. mo 
m/rna awmifi i ± t» s ^ 7 < >/x ^- x ©ra 

JB/t^— >*»5a*»2©/^->». (A) (BPfi 



( 5 ) 

7 ' 

/mam^mmmmo. 25-0. 6 6£&sj:5) 

(BBP«/IJBP«IWeii*«H«0. 2 5-0. 6 6 tft 
S (Xtt*"*-.X/t*'-» £S2©/*$'->S (Xtt 

«. 

[0 0 2 0] dCT. *&iP!©S%ffl-7;*?k:8£U> 10 

*is««tuTtt. &©*>©#&# en*. 
3nfc*jiij(*ir>tt$jMt. xy9 t >^snfcai«±»c 

(2) SftttSISibT. SiO, , Si, N, , Al, 
O, , MgFi , CaF, 0'PtS.< £& — -DiRlKZZ. 
t. 

(3) ¥>89H£«->7 hSUc, Si, Ge. GeAs©3 

(4) *aW<fc«5'7 M&te. ->'J3>. 20 
HVOhJfr^L-y-iY, A7— "7A, tft 

ft, *U77 ; >Xte?>^Xx>Xti:^^;i'&<!:©& 

*. Mem, **<b*. /\a?>imo')>tz< tt-t? 

(5) ¥j§9H4fl3->7 hKti. I4S i O. , SIN,. S 
i O, N, . MoSiO, , MoSiN, , MoS i O 
, N, , WS i O, , WS i N, , WS i O, N, , C 
rO. , CrN, , C r O, N, , C r F. , C r O, 

F, , HfO, , HfO, F, , SnO, , TaO, , 30 
CH. , CaF, , MgF, . A 1 O, (x, y, z\t 
ft*©**) <D'PU<tb--Z>£K)ffi&2nz>Ct. 

(6) ;^->©||DgLtt. Bft&fiA. gftfflVT.? 

M»C*fL,T 

0. 8A/M < L < 1. 2A/M 

(7) ii®;^->B (XMt*1-;*/t*-» t»2 
«fc**Jl£. «tOa*KttftflB*IBIoe«*«ttffl* 40 

(8) %10>rt9->m {JUtZl-Xrt9-» t%2 

(9) gilW/^->8¥ £$82 

(10) 81 ©/**->» (X«X^-X/^-» teftffl 

*fincBfpftoa&s*ffi/^->^*. sialic 
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[0021] #xmK.x.zVLtenm&\t. 

>»t* 2 ©rt?->8T±U£ftAttlt©fifr &*ti] 
T*. «.&&fi©->7 hfttitJfc-J:^ 1 8 O0Et>&©ffi 
ttTOTJfc****. ¥a9HMa5"7 hK©aa*&M£ 

[0 0 2 2] 01 (a) IC. 5818^6%. ftffigl6 0 

^feic^-r^MP-+te©it(cM-rs7*-*7 > -t>^- 

->7ha**T. Wfcfcfttt. Bft&ft2 4 8 nm. a 
= 0. 3, NA=0. 4 5tUc. MPffittO. 255 
(im*^0. 3 0 0(tmtU;. &i5. £n&3CT&ti 
SteflrtifcO. 4 0 8*50. 5 4 4»C*9l!S-f5. 
[0 0 2 3] -7 is- *X-fe>*-©JHHtt. *©1> * 
6 4) ©t*0«l*fTt>fc. 

1) ffi*0D7*-*Xfi:gZO«^K»COViT. SfflO 

■ax a) ©»» t tr i ■ i b w s . ft* © z nwr 

[0 0 2 4] 2) S-ZKftLT Imax(Z)t Imin(Z)©;tf 
ScMSrl"l-¥E (I-Z¥ffl) Imax(Z)© 
tt&tTm. I ■ ln(Z)©ttftTH£ttfcfiM«fft$l'&. 

3) tttt©M*ici'ittu zM&i«ie¥fftt>znrtt& 

an. i fftic¥fTfta©ftsa<0>J*.tf 1 o %<nmm.$t 
fl2*»*r* (-log,, (i. i) ) ±5fcu *»o 

z W&ffl©fiS fcfc* <fc 5 fcOft 
*. (ft*. •SMUEfcCtfiMkWt 1 oasiClSSfc©!? 
Mt& < 0 ~ 3 0 %T£ o . man 
f5J&*fflTt>&K ) 

4) BA»©Z©**tt£*Mt©¥4tt&flUKttBF 

*>57*-A^->7 

[0 0 2 5] iCTffl^fcftWialMlfcWU, Il©gft 
BSW*#T«7*-^X-fe>^-->7 Mj&<ft7Cfcfc* 
WPtfft/HPIfy^ttttO. 2 5-0. 3 6©&ffl 
Tff&ftfc. 01 (a) t|B|^0/1^->^felC«U 

0. 3 5, NA=0. 4 tUfct$07*-^7X-fe>^ 
-->7l>ffiS. 01 (b) fcSs-T. 01 

(a) ttfcfeb. &WP*atC*5V>T7 : t-*7.-t>^- 
->7 hffi*i«^Ctft5 (B8P^te/tr«^?^fe) 
a<ftt), *fe»^CW7*-*X-tr>^-->7 KS«0 
1 (a) ©*ft±9*i03tf*;:iX)«T*fc. 

[0 0 2 6] 7*-^JX-t>^-->7 btt*5fi[|aM* 




( 6 ) 



#a63<§&. 7*-#X-fe>;5'-->7 hi«ii« 

titfflJMr ©»*flBft X * * 7 * - * X -fe > * - -> 7 
h * i * < ft -5 J: 5 K» W *fr (W O ■+ fe/ If s> 

[0 0 2 7] 01 (a) (b) tfiV»T«*«)j||jftaiflE 

:BOTftt: ey^-tffi^O. 2 2 5 /im: 1. 10 
0 0 0 Mm 

NA=0. 3 5, a = 0. 4 

(7^-AX->7h»/{4ffl^MlS) =0. 04 1/1 
m 

gStft-5. ft*. cio*mi-7X^^*aic*tUT7* 

©l^VX?tC#LT©jiffltelif L^. mtt. VX7 
±T^&J»fl[±8 0 nm£&IELT^£VX?©<§£. 

(7^-*7.->7ha/fifflKSl«) = 0. 0 3 5- 20 
0. 0 4 1 /imtftO^V»KS*4tr. 

[0 0 2 8] dtUC^UT 
&#2 : ^P^-ffi : tTy^-+te=0. 2 5 0 /im:l. 

0 0 0 Aim 

NA=0. 3 5. a = 0. 4 

(7*- #X->7hS/ftffi$gllSS) =0. 0 3 4m 
m 

Ttt. (7*-*X->7M/fifflil«) ©fltte&f* 

1 Ctt^/hS^fe©©. ^a^H± 8 0 nmCOTX^lC 
*V»T"b (7*-*X->7h«/tt«RSSlflE) =0. 30 

034~o. o32<tfto, &ttmi£mmmm&i\z& 

[0 0 2 9] 132 (a) t. K^^TfttO. 
25Mm/0. 8 5 um (Ha^&ltO. 2 9) tC*l^ 
T. HPSNAtnt-l/>h77^?-a^t^?t 
Tietl57t-*Xt>5'->7 hSSr^r. 

[0 0 3 0] 7*-*X-tr>^-->7 hS*7C#<T ; 5 
ICtt. NA*/hS <mtfAlr>. NAg!|3l£#*. 
StNAW^bMlC*tbT7*-*X-fe>^-->7 t>l 
©Jgft*»dxS^iH«effllf»*Ct*<ff*UV». 0 2 40 

(b) t. &nnftfclS»t*:7*-;&;*-fe>*-->7h 

NA=0. 4 5RTK:fti§ftNAW#£E-f 3. 
ft*. NA©THtt/^->*«OHIf*s!arr4i 
0. 3 5H±Tf*4Ct)J«ffil/l». 
[0 0 3 1] 

l«9I©K*0*«] «T. #«91©»Mi*. 0*©* 

ft*. ^aw<a«->7 hBioaia*ft*awffl[«S'7 h 50 



gK; ¥fffl¥ 1 0- 7 8 6 4 7 
10 

ft*. C raBfcBtoaaSttKKOXTfcofc. 

H0±fcU5>Xh/t*->£»JSU cnsr^x^icc 

iftU Cftfc^X^lCgfflLfcC rjSftBI£l&£ (£2 
©jfcE) U -7xA±0. 2 5 nm)V-)V<Dn9-> 

[0 0 3 2] C©«3fcfflVX*CfflV>fctt«IH«B/'ta' 

->£0 3IC*T. 0 3©&ffil?fflffl/^->»i. 0. 

5 (im07-f >/x^-x-r?j&fifc£nfcsg 1 <r>n&-> 

SlOlt. 0. 2 5 /zmX'S-XtO. 7 5 nmy-i 
>T«WiSnfcS 2 1 0 2 £:*<ai$bTJ65 

»1 0 ltt*aWttfi->7mi 1 2Jhfc*3fcKl 1 1 

A^t«$nfcjS)tA^->. £2©/^— >#i o 2« 

Mil 1 2©*Tf»)«StlT^*. 
[0 0 3 3] ft*. 0+©l 1 1 attMEftRCfcttSW 
□ 8S (X^-X) £>SU 1 1 2 att*a^l«{C*ttS 

gangs (x^-x) £^ltv>*. *asjaffi-> 

7 Mtoflt&tt. SIN. , MoSiO. , C r F. , 
WS i O, fc£**JiTfllV»fc'b©*\ mfi£©Sft«M 

[0 0 3 4] ***»«©«)iyBT**G*ttS*aW 

(iffi->7 bl&©ftffig£0 3©/^->£ffl^Tffl3rf 
&Kt99rr*. #SlEifcg2 4 8 nmT-. NA 
= 0. 35. o = 0. 4 ©HftRra^ttT . iSifi* 6 % 
©KT«J^StXfc»2©/'«^->»l 0 2 <hj&ftlBlT$J 
JBfcSftfcfB 1 <»nf?->m 1 0 1 ©&*©"7xAElCtB 
£ -T -5 $#©#*& $ H£ L fe. 
[0 0 3 5] 04 (a) - (c) K. iflMlttttS'T' f- 
J&TffifiE^n/tO. 2 5/imX^-X:0. 7 5(im7 
-<>gB©x7*-#Xlc2|-T£«3£g£^-r. r7*- 
#Xft@ = -0. 4/zmt+0. 4(£mTOfnfn» 

-*X{4g=- 0. 4 /xm©*T*3l«^/h$<ft«ia 

(6j*^e>nT^-5. us. c©/^->^*^x7*- 

[0 0 3 6] §^O)t*i$tSM±10%i&5g 

-^©ilStTISSS-rflS^Hinfcfil^©^^ H-X* 
ISffil 0%£ffi&T#£®*££!£#/c. 05 (a) fcMI 
l©/t*->». 0 5 (b) fC^2©/1^->»©©^ 

•aaaft-e-n-ens-r. 05 (b) jc^ufe6%^a 

h (Ba^V^*S©B'£,^©Focal Position=Ot>^TS^ 
fir) tt+0. 4(imT^fc. ^tlH«UT05 (a) 
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( 7 ) 



>®t?& 2 ©/^->»|B]r£ i:»*j»jjHttllS/7 hft 
[0 0 3 7] jfefcjH3gLfcaUi*6XA»6. d© 

*awtt*->7 Ka/t*->©<fc«a«ic**-r *7*- 

fc. 06 (a) tST. ft*. 0 6 (a) 

fc»4IH-HIW*frTttO|IBP«Rtfl»Ptt*lC*»-5l* 
ttfeRIWlCwUfc. 0 6 (a) <7)|h^fi^jctC0 5 
(a) (b) *5it5'7hi*5tt«ifnS*»)t 10 

*¥-i§Wiffl->7 h*©ffitt«*t- 1 2S (1 
6 8 ft) T»*dt*<flWUfc. 

[0038] z<Dm\mmt-rz>®.mft®mm±s&£. 

[ 0 0 3 9 ] *$HM*tt-Vli. MP*I0. 2 5ym, R 
OttO. 2 5*fflV»fc*». BS|P<I@, BHPttteCiniClg* 
"b Octets. < *%^©±g*iafl!i Lft 0 fc43V>TB 20 
fflnIfjgT<&5. 06 (a) C*?ftK. |S|^©B3P«liT 

fc*fr*7*- **-fe>*—>7 h*3j«**V»Ct*» 

Wa«:WPtt*«ffl«"P*n«. <4ffliBl)£«ffi« 

£fr£ftK 

[0 0 4 0] 0 6 (b) ICTKTflK 0 . 2 5 Mm 

X^-XiO. 8 5 /irti7'f>T«l^$n-5^2 0/^ 
->Sf^fflV^C^^lC(i, NA=0. 40~0. 45, 
o = 0. 3 0~0. 4 0©?5HtC*5ViT± 1 0S©tffi 30 

[0 0 4 1] ftfc, *XJftBttTti6XO¥a9W£tt 

aa*<b::n<cR&t>©? 
teftH. 0II&IXH7 (a) fc«-r»<(t«R«K»-r* 

7*-%Z-t>9—>7 Mil 0XO«Tt>+»fc4i; 
*-*X-fe>^-->7 hS*t/h$<ft5*«, £©«*!>« 40 

[0 0 4 2] ifoi, Rj£3nfcaa*a«Kn»£. e 
(raagptii^gpofa) &HJ£U nP«ft<l£<fc 
* J: 5 KSTTS £ &T*ttffiffiR«l;: 

t*. «aa«Ho«^tHffntt©tBfflT«)ffimi?m)*« 

s/figT"*5. ft*. 0 7 (a) fcw-r«i<fl:*RJS*«* 

aroa©aa*fctt#t-*fc*aa*a£©is«ttiBE 
aa^iii-fflRStt. nsitoi/1 oetrc-r 50 
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[0 0 4 3] *RW4*50*B3fc«ftfc*tUT 

ftKffl^fc*awtt«->7 hTx*T©m«©ff«« 

*, 0 7 (b) ICtST. tt«8fntt«3t*ftK:t»tt# 

t*#. awftHP«twpit*»s-r*ctT, b# 
»ftcj:6rftaa*K:»ixTni;iii*Tffi«rnft«i 
jgf«ct*«ia«T**. ft*. a% &fiii2 

4 8 nm, 19 3 nmOi, g& (4 3 6 nm) , I $ 
(3 6 5 nm) Tt>«kK 

[0044] tt««£/t*->ttittBH 3 castor 

«ft^. 0 8(C^TJO<, Il©/^->S2 0 1t^ 
2©/t:5'->i¥2 0 2CD^Tnfc^*SW&ffl->7 bBt 
2 1 2T*MSanTlr»TfeJ:K CldT. 2 12aA« 
2©/^->S2 0 2ICfc^-5WPgS (7.^-X) . 2 
1 2 b#Utl©/^->S¥2 0 1C&(*«NP8 
-X) 08PS52 1 2 a©ftttiBOgB2 12b© 

■€-*lJ:D"l>*<ft-3TV»*. £QJttttteM:. Bl©/X 
*->82 0 lTttaP«/aP«MB«*«K«l"C* 
0. *2©/^->»2 0 2TttMP4@/MPg|5Wiei!t 
*«l J:0/JvS<ftoTi**. cn»i, Bl ©/**->» 
Tttajfttta->7hft<h*<U B2©/t*->»Ttt 

[0 0 4 5] ±BonP«/RP0IBmUl0Nflill. * 
j§9J&ffi->7 KB©*TBlfttfB 2 ©/**->»*« 
rtLfcBStti&awKfrT**. MEH3©J:3k:»l 

IHBBK:J:&1"B 1 ©/^- >»©&£&©-> 7 h*«/h 

s^fc*. *rb"bWP«/ap«nraift«sifcT 

*&Btt&n. if^fcJcoTliMIl ©/•*:? ->8¥ttffiJ8 

/t^->Tft<Tfe«fc^. 

[0 0.4 6] tt£M£/t5r->ttB 9*^01 1 

fc*-r£B©*»a«»J»"C**. 09 (a) (b) T 
tt. XI 1 0/^->B3 0 1 t*2 C/^->»3 0 2 
fc.-«JfcB3 1 1©MP$3 1 1 a&tf*a9iK3 1 2 
©MPS53 1 2 a©fiia73lSJTttft<. &*©PSPi3 
11a, 3 12 aO«ja*rtta»E«l/Tt>*. *6 
IC. 0 9 (a) Ttt. Bl©/t*->»3 0 1©-J5F« 
fcB2©/t*->«3 0 2££BlTfr>«tf. 09 

(b) TM«10/^->B3 0 l©Piat»2©/^ 
->»3 0 2ftEBLTH*. uOi^ftMTS^T 
t>. H 3 W«fcLTttffi«WJE*«!r 

[0 0 4 7] 010 (a) (b) tt, 09 (a) (b) 
©*AT. Blftl8S2©/t*->B4 0 1. 4 0 2Sr 
ftfc*a91*4 1 2TMWcfcOT»5. "P*D. * 
aWK 4 l 2©|J8P8I54 l 2 a T» 2 ©/**->» 4 0 
2*»«dESn, *aWK4 1 2©HP«4 1 2bT»l 

©/^^->»4 o 2*»ai«anTt»*. ^^t. ai& 
i;jB2©/x^->»©H*t*awa«iB^fc«ft. 5t 
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2 0DBa«/ran*IHE(»tt 1 J:0/hd<T*!&R^* 
•5. 

[0 0 4 8] Ell 1 (a) tt03©&&T, 3110/1^ 
->gf5 0 1 <hm2©/t^->l¥5 0 2ICt5^T, jgft 
ffi|5 1 l©l?fiPgB5 1 1 a<t-t-S>JlBM5 1 2 ©IHjPgB 5 
1 2 a©<!i£^L< LfcfcCDT-fcS. 11 1 (b) \tm 
9 (a) ©&&T\ |q«Hlc. il0/^->IP5O li 
SI2©A^->i¥5 0 2ir*5ttSHPgi5©iMS:^b< b 10 

*kt. s2®/^->s5 o 2#¥&9ii8msfi££n 

(0 0 4 9] miO/^->ffPi:Ml2©/^-> 
PiOESti^n^tcPg^-f, 3&l©/^->8f<hSfS2 

©/^ - >mmmz&&-v # 5 «t ? t^mmx- ± 

<• ^10/^->»<t^2©/t^->S¥T|5l-*|fi](C 
MATBB@Si£-5 UK. 20 

[0050] i&mwvttm i ©A^->picjS7tMs 

i^mmntb s \z \t c: nicis * *> <*>-m& < m o m 
/maum0mst= o . 2o~o. 4o-c$>r>xh&^ 
(ail). z.<Dmm-v\tmytrt?->\t®%\zi&j$.2 

mmmffli£tf»imT'$>2>. zwmsiz&^T'bm 
*%m.-rz> t mttw-y-hm i;*i6itc%4T^ eta* 

ff*U<. mi«/^->tMI2W/1^->-T?l»l-7jl6] 
[0 0 5 1] 

[ftW<D$im \>Ahim^tz&o\Z*%W\Z&t\\i. * 40 
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teffig, *wiHa«/Hattiwig**<o. 2-0. 4 

©ffiftl&rtKSffi-f -SIB 1 ©X^-X/^->t*SW 
mrtlC#4T-5m2«DX^-X/^-><h(D(53T'4i;5 

[0S5<DfflWj:ta9!] 

[Hi] (I^P^te/tru/^i-ffi) lc*tT57*-*7. 
-£>:?--> 7 hftSr^TH. 
[0 2] If p&l;:#TSg?ft!!PJ3&m::*t-fS7*-:*> 

[03] *^W3IJ|^!ilcffl^fc^ffi^2fflvx^/'? 

[04] ¥mw®.toi/7hmfii\zmi$.$titz7><<-z.rt 

[05] fglRtfm2W^->8Tfte.naF-X«l 
[06] 7*-A7-t>^— >7hltl8 0a*>6© 

fiffl-fn©p^^*-r0o 

[07] 7*-*^-fe>^— >7 hit 1 8 OSA^O 
[08] ¥3^K©*T'ffij£Ufc&ffi&2ffl-7Xi'/'<:$' 

->£7nf0. 

[09] mftmt*mwm-Qmi8.LtzQ.tt&gm-?zi? 
/^->&^-f0. 

[010] ^S^IiW^-TlllfiitLfefiffi^jSfflTX^^ 

[011] m%mt*&wm-c®i$.vit&.&&£%-?z 

1 0 1, 201, 301, 401, 5 0 1-110/^ 
->» 

102, 202, 302, 402, 5 0 2-$2©/^ 
— >S£ 

111, 311 -jSftlg 

112, 212. 312, 412, 5 12-*SW14ffi 
->7hi8 

1 1 1 a. 3 1 1 a, 5U a--- j&TfcglKfctt* W P 8? 

112a, 212a. 212b, 312a. 412a. 412b, 5l2a-^S^M(C*5tt 
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